Carbonic anhydrase IX in renal cell carcinoma: implications for prognosis, diagnosis, and therapy.
The clinical management of patients with renal cell carcinoma (RCC) remains difficult, and the development of new diagnostic, prognostic, and therapeutic tools is still required. To review the current knowledge on the RCC-associated antigen carbonic anhydrase IX (CAIX) and provide evidence for how this antigen may aid in the clinical management of RCC. Clinical papers describing diagnostic, prognostic, and/or therapeutic applications of CAIX in RCC were selected from the Pubmed database. The search was manually augmented by reviewing the reference lists of articles. Expression of CAIX is regulated by the Von Hippel Lindau (VHL) protein (pVHL). Because of the invariable VHL mutational loss in clear-cell RCC (ccRCC) patients, CAIX expression is ubiquitous in ccRCC. Determination of CAIX expression in nephrectomy specimens of RCC patients improves prognostic accuracy; high CAIX expression appears to correlate with a favourable prognosis and a greater likelihood of response to systemic treatment for metastatic disease. Therefore, CAIX expression might be used to stratify metastatic ccRCC (mRCC) patients for systemic treatment. When incorporated into the RCC nomogram, CAIX expression seems to improve diagnostic accuracy for primary RCC as well as mRCC patients, but further evidence is required. Clinical studies with the CAIX-specific monoclonal antibody (mAb) cG250 have provided unequivocal evidence that ccRCC lesions can be imaged with radiolabeled cG250. Results are awaited of a large, randomised trial that aims to establish the value of cG250 imaging for primary RCC. The outcome of another large, placebo-controlled study is awaited to establish the usefulness of CAIX-targeted therapy in the adjuvant setting. Therapeutic trials with high-dose radiolabeled cG250 and CAIX-loaded dendritic cells in mRCC patients are still in phase 1 or 2. CAIX improves diagnostic accuracy and is an attractive target for imaging of and therapy for ccRCC.